Key indicators: single-crystal X-ray study; T = 130 K; mean (C-C) = 0.002 Å; R factor = 0.032; wR factor = 0.091; data-to-parameter ratio = 12.0.
In the title compound, C 9 H 8 N + ÁC 6 H 7 O 7 À , the dihydrogen citrate anions form a convoluted two-dimensional hydrogenbonded substructure through head-to-tail interactions with the interstitial -stacked quinolinium cations linked to it peripherally through cyclic R 1 2 (5) N + -HÁ Á ÁO(carboxyl/hydroxyl) hydrogen-bond interactions. The loss of a proton from one of the -carboxylic acid groups of the citric acid generates a chiral centre in the anion, but these form a racemate in the centrosymmetric crystal structure.
Related literature
There is a similarity between the structure of the title compound and those of the quinolinium hydrogen salts of fumaric acid (Shan et al., 2003) and l-tartaric acid (Smith, Wermuth & White, 2006) .
For related literature, see: Glusker et al. (1965) ; Smith et al. (2004 Smith et al. ( , 2007 ; Smith, Wermuth & Healy (2006) ; Tapscott (1982) ; Yathirajan et al. (2005) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON.
Comment
The structures of the quinolinium carboxylates and sulfonates are not prevalent in the crystallographic literature and most of the examples are 1:1 salts, mainly with the aromatic acids e.g. 5-sulfosalicylic acid (Smith et al., 2004) , 3,5-dinitrosalicylic acid (Smith, Wermuth & White, 2006) , and picrylsulfonic acid (Smith, Wermuth & Healy, 2006) . These compounds often feature π-associated cation-anion stacks with peripheral hydrogen bonding giving three-dimensional framework structures. With the quinolinium salts of the aliphatic carboxylic acids, most examples are anhydrous acid salts of polyprotic analogues, e.g. fumaric acid (Shan et al., 2003) and L-tartaric acid . The 1:1 stoichiometric reaction of quinoline with citric acid in isopropyl alcohol was expected to give a similar acid citrate and this was confirmed in the structure determination of C 9 H 8 N + C 6 H 7 O 7 -(I), reported here. Figure 1 shows the quinolinium cation and the dihydrogen citrate anion in which one of the β-carboxylic acid groups rather than the α-group has lost the proton. It is more usual for the α-group to be associated with the first dissociation constant (Tapscott, 1982) and is seen in typical structures such as sodium dihydrogen citrate (Glusker et al., 1965) , and sildenafil dihydrogen citrate (Yathirajan et al., 2005) . In (I), this results in the generation a chiral centre at C31 in the anion species but these form a racemete in the centrosymmetric crystal. These anions form a convoluted two-dimensional hydrogen-bonded substructure through head-to-tail carboxylic acid···carboxylate interactions, one linear, the other three-centred cyclic [R 2 1 (4)] ( Table 1 ). The partially overlapping quinolinium cations [C5-C10: minimum ring centroid and perpendicular separations of 3.840 (1) and 3.560 (1) Å respectively] form π-associated stacks which extend down the a cell direction. The anion substructures accommodate these stacks (Fig. 2) . which are linked to the anionic substructure by symmetric three-centre supplementary materials sup-2 Figures   Fig. 1 . The molecular configuration and atom-numbering scheme for the quinolinium cation and the dihydrogen citrate anion in (I). Non-H atoms are shown as 30% probability displacement ellipsoids. Table 1 .
quinolinium dihydrogen citrate
Crystal data 
Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0353 (7) 0.0429 (7) 0.0419 (7) Symmetry codes: (i) −x+3/2, y−1/2, −z+1/2; (ii) x+1, y, z; (iii) −x+1, −y+1, −z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
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